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(54) LIQUID CRYSTAL DEVICE AN^taODUCTION THEREOF 
(H) 2-89023 (A) (43) 29.3.199^M) JP 

(21) Appl. No. 63-240460 (22) 26.9.1988^^ 

(71) DAINIPPON INK & CHEM INC (72) KAZUO MURAKAMI(2) 
(51) Int. CI 5 . G02F1/1333,C09K19/54,G02F1/13 

PURPOSE: To produce the liquid crystal device which can be driven at a low 
voltage, does not require the use of polarizing plates and can be made into 
a large size by providing two sheets of substrates which may have electrode 
layers and at least one of which is transparent and a specific light control 
layer which is supported between these substrates. 

CONSTITUTION: The liquid crystal device has two sheets of substrates which 
may have the electrode layers and at least one of which is transparent and 
the light control layer which is supported between these substrates. The light 
control layer consists of a liquid crystal material and a transparent solid mate- 
rial consisting of an epoxy acrylate resin. The liquid crystal material forms 
a continuous phase and the transparent solid material exists in the form of 
particles or three-dimensional network in the liquid crystal material. The driving 
of the thin- film liquid crystal device of a large area with the voltage as low 
as 10 to 50V is, therefore, possible, and the rising response speed is high even 
with the low voltage of this extent. Multiplex driving is possible as the 
transparent-opaque contrast is high and the liquid crystal device has the thresh- 
old value. Lighting control, visual field control and large-size display of 
characters and figures are facilitated and the production is facilitated as well. 




(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY ELEMENT 
(11) 2-89024 (A) (43) 29.3.1990 (19) JP 

(21) Appl. No. 63-239734 (22) 27.9.1988 

(71) ALPS ELECTRIC CO LTD (72) TSUNEMITSU TORIGOE 
(51) Int. CI 5 . G02F1/1333,G02F1/1335,G02F1/1343 

PURPOSE: To form an insulating film for preventing the touch between upper 
and lower electrodes and the electrode look without deteriorating the properties 
of a color filter layer by forming the org. insulating film having transparent 
electrodes and forming an oriented film on the surface of this org. insulating 
film. 

CONSTITUTION: The color filter layer 3 formed by mixing a dye with a rosin 
modified phenolic resin is formed via an under coat 2 consisting of Si0 2 on 
the surface of a glass substrate 1 and the transparent electrodes 4 corresponding 
to display patterns are formed on the surface of the color filter layer 3. A 
soln. prepd. by dissolving a siloxane resin in a solvent is offset printed and 
is calcined at 250°C, by which the org. insulating film 6 for coating the transpar- 
ent electrodes 4 is formed. Since the calcination temp, is as low as 250°C, there 
is no possibility that the color filter layer 3 decolors or discolors. The oriented 
film 5 consisting of a thin dielectric film is formed on the surface of the org. 
insulating film 6 obtd. in such a manner. The calcination is executed at a rela- 
tively low temp, in this way and the possibility to deteriorate the properties 
of the color filter layer 3 is eliminated. 




(54) LIQUID CRYSTAL PANEL 
(11) 2-89025 (A) (43) 29.3.1990 (19) JP 

(21) Appl. No. 63-240365 (22) 26.9.1988 
(71) NIPPON SHEET GLASS CO LTD 
(51) Int. CI 5 . G02F1/1335,G09F9/00 



(72) EIJI OKUDA(3) 



PURPOSE: To improve display brightness by respectively disposing display 
electrodes and lenses which collect back light to respective display electrodes 
in picture element unit between the display electrodes and a back light source 
j which illuminates the display electrodes from the back thereof through these 

display electrodes. 

CONSTITUTION: The lens groups which collect the back light 4 to the respective 
display electrodes 3 in the respective picture element units is disposed between 
the back light source and the display electrodes 3. A lens array plate 10 formed 
with many lenses consisting of high refractive index parts, convex spherical 
faces, etc., to a matrix shape on a transparent plate separate from substrates 
1A, IB of the liquid crystal panel is usable as the above-mentioned lens group. 
The greater part of the back light 4 which is heretofore cut by the peripheral 
opaque part of the display electrodes 3 is, therefore, condensed by the display 
electrodes 3 and is transmitted therethrough. The brightness of the picture 
elements is, therefore, enhanced without increasing the electric power for driving 
the back light. 
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